Construction of Quenchbodies to detect and image amyloid β oligomers.
A quenchbody (Q-body) is an antibody-based biosensor that employs fluorescence quenching of the dye(s) attached to the antibody fragment, which are de-quenched upon antigen binding. In this study, we aimed to develop Fab type Q-bodies (UQ-bodies) to aid the diagnosis of Alzheimer's disease (AD). Characteristic senile plaques in AD consist of amyloid-β peptide (Aβ) generated from the amyloid precursor protein. Aβ42, one of the major peptide forms, aggregates fast and manifests higher neurotoxicity. Recent studies showed that Aβ oligomers, such as Aβ-derived diffusible ligand (ADDL), are more toxic than fibrils. Thus, detection of Aβ and its oligomers in body fluid might help detect deterioration caused by the disease. To this end, the Fab fragment of the anti-Aβ antibody h12A11, which binds preferentially to ADDL, was expressed in Escherichia coli, and labeled with a fluorescent dye at the N terminus of either the heavy chain, or the heavy and light chains, via Cys-containing tag(s) to prepare UQ-bodies. As a result, the double-labeled UQ-bodies detected ADDL with higher sensitivity than that for the Aβ peptide. In addition, the UQ-body could be used to image aggregated Aβ with a low background, which suggested the potential of UQ-bodies as a fast bioimaging tool.